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(54) mmn^wi 







(57) [wmi 

Ktel^SS f-©*A-2 0CC. l^aiS»2 3<!: 

sfc. ^^:^\-ii2 4mt:^-j htym2 2i.cmmti>'> 

3-h«2 li&SWS. ->3-h^2 1©0««'<-;^ 



(a) 




1-1.2 



2,7 ±ai 



1.27±0.1 




1. 2 7mm±0. ImmiO. Sl,i:j5r©S*|SjF«9liraffi 
St*2. 7mm±0. 1 mmi 1,/cC i=&!RF®it*^ 
1 X« 2 tClBtS© 5 'J iS 7 h <Dm&. 

CiS*3S4 ] «riaftA?L©ssi»^r©>Ffifiirt!iraffifB«: 

1. 27mm±0. 1 mmiL. Sl»:^©)l*|filrtgWlE 

i|J&2. 7mm±0. Immtb, mSiUa-hMO^ 
^t-^^i^UT-b') y:rm^t(Dmm^l-^l. 2mm 
i l/fcC i ^&^m<!: 2 (CiBig© 5 

hom. 
[000 n 

[^w©fli-rs«ji5^sf] *j%w«5 'm:x=.y h©« 

[0002] 

m^omn ia^p. si9)^©«w^Si©ti:*c{cm^ 

1#tc, -^©ItijiafStfreciJis^l^itjiiiSStcte 

<. c©J:^)JtJi^«:. 5ttfr^>*P*s^7'u-+**' 
WfeO. i!S}5-cfl»*ut:i,>i©K:m-:J<©*fjinai. 

■C. 5fetT-ra@8Wi©pg©ffilK4SB$a!l5£U. C©K 

ii©«ii>g^i.^*j;»c»o«F«:e«pfl<jcce8ii*©^tf3ia 

[000 3] c©J;^«:u-^^SIIB«c«-fl5K:FMCW 

smmEm^tm (vco) «:=ft?g©-^-x/^•> k 

C0A^6ff6n.SiliJS!gfi^«:-Si5»iK0rs{ir>f 
:^©sfim#*ifl«&$nasfi 5 '^rVK.m^iimiv. 
Sfe^(*A^e)©Sgei^ffl*f2S«:i&i;/cfi-^*5t- i-m 
^iL-c'#6n> ewf*t©tB>*jia<tKgi755jiijs-c 
#•5. J: or. FMCWu-y$IB». /jNfflft. 
<g3 ;^ h { b*iS«3 *i ^ esWffl u- 5r$ia'--©i&ffltft 

[0 00 4] CtlSr©FWCMU-5^Br«. SIfi 




(2) i^2 0 0 1 - 1 1 1 3 1 0 

2 

^n/c^i#«:S^it/■ri^(iM^iii^ur^#/!:tr- f-^ 
6. B««rt*©ffif!tSOfta»ag%»i F M C M U - 
y^g«:tei,>r. #-©r>r:f-?:<^fflL-C3ISfi*B# 
^■C^f ^ C iJCj; 0 . KS©/J^S^^bSa^^^S^^^ h{bAi 
^«8J&:FMCWU-i^igl*JffiSgSnri»* (#I8¥9 
-2 43 7 3 8-^«#M) . 
[0005] 

10 [iiw*i)ssti/i^<b^s^) vifiLWh. fra© 
<!: ^> ^tiHSftr >f t b $ n/c F M C w w - 
g{c*jc»-c«>. vco*ip>©iiSjgm-^ (5 4)11 

MT>f-t{Cjn^fc»). SltT>f':^*>P)©^(i^i 

VCOJtP^ff^nSS ';2g©-S|5<!:?:il^T€.Sfi5 + 

a^y htP?*) riS. tiT©J:'5^crm'^.*s*-?/c. 
[0006] (1) -7 ax h'J 

( 0 0 0 7 ] ^E-C-C, *^B^«, l!iStffJtt*«jf§ffJ-ca 

f h©«j»*att-r«C<t4BWiUTl^S. 
[0008] 

[iss*m-r.s/cjf)©#i8] ^^mt. mmmv 
30 -r*. 3:/c*j«?««. BJ5aft3iL?L©3®i,»:^©>tti$irtSffl 

8518*1. 27mm±0. 1 mmi t/> gl,»:^i©jFf|6lf^ 
graffifSt?:2. 7mm±0. 1 mmi L/cC i^iRfSti 

ti. *ft:*«Wtt. «(fiaft^L?ic^t>:&©*fisiF«i^ra 

IEiB?:l. 27mm±0. 1 mmi L, ;Sl>*©>Pf|SjF*1 
Sffi!EfB*2. 7mm±0. 1 mmil/. Miei^a- h 
3I©ISSI54 v-r e/ox h >J 7'iSg8i©IEl8* 1 - 1 . 
2mmi LtcCti1^mt-r6. 
[0009] 

[|%Bfl©*SS©JI5SI) jyTaSf=t0ffl«:fflt<>r*|%l3*Ji 
40 ffl-rs 5 >; iS^ar. i-©«3g«ri*ffl«:si?g-}-2>. 0 1 a 

5 >; j^aji y V 2 4tlA/c mS. 1 0 0 ©^(*«fiX 
imt':^av{'m-c»>i>. u-i^gg i o 0«c«. m-^ 

iiiaas 1 . 5 >; jfiai ^ h 2 . nzfri/f^t 1 o*ii9:w 

enri^s. ffi^i&agpi icav-fa^ (v-^i'n3> 
fa-i») 11, DSP (7'^i^5';i/m^7'aH2 2»-y-) 

1 2 . ssfi • ^mmmsi 1 4 is^ijg 1 5 mxti 

rtxim'Ski 3> Scc'miSi 6*irti(3n-ct,>^, $ 
/c. ^^^aSSP 1 {C7 7 Vir-zf)\, 1 7 rgi^l-i 5 
y«ar.5, h2K:«. ^gS. a<gS4, 3-?©fiiB 
50 g5. 7. 8. T>f:>-itfflli8S6. RCJf 5 9 




(3) 

3 

i omm i e ti. ^ h 1 7 ^jic 

[00 10] ccr. w±(0<t^^«^^n/cu-^S 
gi oo<Dg!if^tcocir§ftH^*r'6o u-^^ggioor 

y^tmmmimoxr>7^tioKmi^itii. lo 

r >r :^ifcfflliffi6 ^ ^ a x h V v ^i^/^gjg 
1 4*^6(D3ifi;<>f •:'^fi-^^<i-:)t:r>r:^^tffl[HlSS 

(osftPKi siacrosp 1 2cc3ie>ti. 

g;t>s:?'u-^>^^tf ^^ur. c<DU-y^gioo 

'5>^^^d:-:>"Cli^. 40 

[0 0 1 2] S2«^ 'J^g:!:^':' h2^7>Ti'l 0 
BXO^^t:^/^^?!^/^:^^!^^*^^ r>f :M 0«5 
ijjga:!-^ h2<fc^)fc:A:t«cipfit««:UTl^-So ^ Uffi 
h 2«;^^N'-2 0<D*«:iR*fi§nr*J>). C©* 
^^''-2 0©4^^c, -^-;^>/-i'-5^3 0<i:m»lilSSSfi4 

-2 0tC^C:t6nfcPaP2 7:$r3lDrmM[HlKSffi4 0 

/<-20»*ai;29iCj:0 3*^t»'^-Xi/i'-i/3 0 
tcaXOf^t^retiri^-S, 2 6«:t?M*-2 0c^*tCSt:f6 50 




!t$g|2 0 0 1 - 1 1 1 3 1 0 
4 

n/c-<-X^>i'-S/3 O0D--aJ?:;^^N'-2 OO^gPCca 

2o<ortffl(iij«:5^m-r^is^mgp (^) (Dswjtctjg 

[00 13] @3»02CC7nL/c^ •;S?:i::.->^ h2<D* 
2 0 0 2 9 ^ffi 2 0 *8Si*3 

Ucttffi*^-rfc<Dr*§o a3«:feCir3 9)&5roos 

♦^/c^C2 9(Dtei;?L*fl^LrCi€>, :^^^'--2 OCDrtSiJ 

k:«7>f':M 0«:*a[i;±«?)$n/c^->^i^t-i^3 0 
50i*O. C©-<--;^t/i'--*^3 0Ccm«I5|ffi««40*i 

*aD4 8K:cl:-:)r*aD±a5?)$nrc^ao tfc. mix^ 
mOfc^mSS. afgS4, 3ocDiiigS5. 7.8. 

o<D±(^m^^tixi.^6o m^Mnm^4 0(>ami^s 

4. 3-:>CDmiS^5. 7. 8. T>r:f«ffilp]K6 . R 

i/i^'^Q(DmW}Mmm^hnxi.>^, ^lx. r> 
f^t^^ffliiKe ^« V ^ 5/ u X h ij r?^)Sgs/zi?gw^ 

[0.0 1 4] 04«03{C^U/c$ h2(D^ 
-X>'i»-i^3 07&i6taD4 8^BXDSormmi5lKm 
«4 0*m031'U/ctSSI*7n'r^><D'r*-5o 04tc*5t^ 
r3 8;5^gX0£o/c*aiD4 8(D*aD?L^^brt.>^« C 

<Dmmmx\t^-zui^-zy3 o<D9^ms&(^iimmm 
Affimi^ttx^^. m^iiss««4o«c©®iiaJ3 

o^mmhti6^'?t,crj:-yxi.^6o 

[0015] a5«a4<D^-;^t/i'-e>'3 0^, 04 

rK?3L/ci^g3. mmm. so^tsigss. 7. 

^^aisISS (MMI C : ^y'^>-:;i7v^i^u»i;*-7* 
IC) 4 2*ffii3^*C:fattSI*7nTfc(D"C*^o 
i/i'-V3 0±tc^i. ^JgS3*aX»:)W:f-5>^SI C 
mmi33. a(gg4. 3oOttiHS5. 7. 8. 7> 
f-:^^tfflliK6. SO'^=*^if9CD«fie*{i;i/cMMI C 
4 2?:iRSST€>/c2?)Cr)6o©MM I CmHK3 2iJ^mi 

htix{.^i>o ccx. w^3 8fitmsi.Mm&mo^^ 

-':^iy'^-iy3 0±(>cmM'r^fc^<Of3iO4S (03# 

m) twmi hti^t^cnx$>^ . n^nsQictij^^-- 

2 0^^-:;^iy^'-iy3 0(fCmmt6fc^(Di20 2 9 

m2^m) i)m^mihti^t^oTLx$>^. ttc ^ 

WS I CK(*7L3 3m<0^-:^'^-\^-i^3 OCDffiSPtC 
t^:. ^-Xi/i'-t^3 O?r04r^U/c7>rt 1 05^^ 
€>/ces?)©m207>f*:^ffi{^SPi L 
r (D^W 3 5 ffim^htiXii 0 . fl&^JCC»3S?lSS 3 

1 f)m^ihtitcm 1 <z)7>7^:f ixffspi Lr<D;j<;^ h 3 

eifim^tiXi^^^. 3S:j^K13 5id<;^h3 6^c 
mi hhfcidiO JL3 7 '>i-;^i/i'-i^3 0*7>f- 
:M0 (S4#i8) tCffiOmS/c«>^0^>©T*^p ^ 



(4) 

5 

[0 0 1 ^]m^\t^%Mmm^Ao^WL^mfc^- 

5. 7. 8. T>f't^tffl[iffi6. RU^^VQf)mK^ 

ll»@85»«4 0)&s*ai;4 8«:*aC?l3 8tcfai;jitfC lo 
i^J:0@S^n-2,o CCDWig-C&^m^8S»S4 0(D 

as<bii<gg4. iti@§5. 7.8. TyTt^mmm 

>^^'i'--'>3 0CO3S:^«i3 5i^Xh3 6(D*ai;?L3 7 
6C, r>f':M 0»6*aDl 8*^*aD3A^n'5>Ci^ 
<i:0. 1"- V3 0 3&iT>r:M OJcSSSn 

c©«;s8*«s3(c^L//ct*:sS'c*^o ciitc5?7/<-- 

[00 1 7 ] C(D<i:^^. S UiS:!-:^-:' h 2;&^^^(p1K 
S«40. -<-:^'^^-U30. f}^^-20. R^. r 20 
>rt 1 Oi3&^6<8^$nr4oO. m^lHlSS®40ti 
^-■Xixt'-5>3 0©ja2CcaX0f^t:fac<J:3&«-C&, ^ 
-Xi/1'-V3 OtCttMM I C4 2&CiRjtt$n/c«JiS 

3. iifs^4. ifis^s. 7, 8. r>TtmMm 

t^^:^ h<D3ijmxr>Tt 1 0(,m^mi^ctf)^x 

m,mm±t^o comm. ^vm^i^vhzo^ 30 
m^^^b. Mtc. mim3\^^-:^iy^-'^30ic 

[0 0 1 8] 07 (a) . (b) {trnZitC^sbfctfJ^- 

2 0(Dmmm<Dmf&^9jktmmt&mmx&i>. m 

3. 4. R{^dX^mbfc^->^'^i^-i^3 0(0±:(fCm 

mtifc^m3. iifss4. socDtsiggs. 7. 

8. jy^tm^^e. 

(D:^;/N'--2 0(3DrtS(c«ajaigB2 3;&5a:t:f ^nrii^o 
tfc. ^-:^i^^-U30(^mihtiftmWS3\im 
x./cJ^<X h 3 6^>r^^S]•r^a5{4(0:^>'^*--2 0C7)F*9®^ 40 
:^>'^•-2 0^^-Xt/^--ix'3 0tClX0{^C:t^:B$^ 

h 3 ecDZBEtcffiar-s^x h^2 43&5fl5^$nr 

C^€>o Jl<:^hS2 4©*>'N'-2 0(Drtffij&^6CDSS«. 
£ijtflgP2 3 ©]lffl©;^>'>'- 2 0 (DrtB*^e>CDiS3 <i: 0 
mi)^(>cn<rj:^X{.>6. 2 5(iJi<x-c*0. a2-CSiHJ 
l/)^cfe(;2 9*#3i-rS/c»!)©tai;?L2 9 Af^mihti 

ri^^o */c. 2 6«w^^. 2 7 tiganr^) 0 , ^2^ 

<DX$>^^ 50 



!^ia2 0 0 1 - 1 1 1 3 1 0 
6 

[0 0 19] Bib^2 3i.m^ijmK(^t/^i-2 oom 
mf)^^^ti^bxi6^. ^(Dim^kttfyhtym2 2f)^ 

Wif^ihtiXi^ho ccotfy h^ym2 2{t. S3-^@6 

^fccTHL/cv-r d^nx h y yzfmm 3o±(cmrj:^^ 

^dcWitf^hhXi.^^^ -lo. ^;^h^2 4K:«. 02 tc 
7nbfci^b2 9f)mm^ti6i^bll2 9A<Of&(fC^ ^- 

^t^3'*H^2 i7&^i9:t:f6nri^>So -eur. :^-vh:f 
7SI2 2cDrt© 1 ^;&^ca)^^3- h?i2 1 wiaaurc^ 

So 

[0 02 0] S8^J, MM I C4 2?raXtlf^Ct/c^-X 
i/t-e>3 0tC^|pIKS«4 0^^«0. CCD±(ca 

y':fmiA3(D]a.^(D\m^^sri^o:>x^^^ mM©^ 
Sfi4 0 >^ >^ 1^ --^^ 3 0 CDSMSB3 4 ^CK 0 {^t:t 
htlX\.^h. tfc. MM! C4 2«^<D-fe^5 -i^^fi© 

h 4 2 Bi)mm\mmm 1 9 *^tT-<- 
;^e^+-t^30tcB^t)m6tir*jO. mmic42/)^ 

-<-:J^Vi'-i^3 0<7)iR*fl?L3 2rtCC{4gO-Cl^'2>o M 
M 1 C4 20i&mftt^-^:f\y- h 4 2 BitcSUOr 

OXhU -:^:/iS!S4 3(D;5f;<>iif5gO-CS:«^nrCiS. * 
/c mmiilKSS4 0±©ISS8iMM I C4 2<D'^-X 
h4 2B±(Z)v^^o;?^ h »; 7:7*^^^53:^7'/ 
t4 5rSi^3nrfcO. «M[aIKSffi4 0<3[)^7> k 

4 9 i^mStff J 1 9 ^/M^r-^'-Xix^, 0 O 

g^a53 4tcSj^3nrc^So 

[002 1 ] C(D^^(iCm^Mmmm4 0tMM I C4 

2 <fc *ias( 0 e>n/c^- ;^ - 2^ 3 o 3 o 

^02CCij^U/cJ:^tClXO#l:f-5i. E^ffiSP 2 3 (DUffi 
tca:t:t6n/c;^7 h:f7SI2 2*5. MMIC4 2co-<- 

oTsh^) v'fm^A3o:>±^mu-^fcimtrj:i,„ co 
imxiit. BmSl^2 3 0mmtMMlC4 2<D^-:^y' 
h4 2 BiOracDffifiH 1 «2 0 0 /SmgSr* 

0. ^^mmtrj:i.K tfc. ^yhtym220m^H 

2«. Immlggr*^, C(D^WrC{tiJy btym2 

2ffimmmm'^ttj:^. mmt^tfy htym2 2 

m(DmiS.=fm<D§^^^lrf(^<<tj:^, CtlU. 2*© 
v^>7PX h 7>^SSS4 3©H«:, Eaia52 3CD^Jl 

ommMomE^c^-^x. ^ yis^otss^^?:. a® 

[0 02 2 ] CO^^. K«-rSMMI C4 2(D-<-X 

h 4 2 B±cca:C:f en/cv^^u;^ h y'm& 

4 3 sflEtis 5 m^^K=f»<Dmmi^f>m< taho 

■C. MM I C 4 2 if r 2 ffl^fe-^/cttSgr^--;?^ 




[0023] g|g (a) \mTC^mUc*n^~2 0<D 
¥M0-C*O, *>'^•-2 0«-ttW(c}fJfi)^$^^rt,^5, 

iga^^; h2©!^©S5c{b?r0*CiAS-C§S. 
[0 024]-:^. *^^•-2 0*, 5 'Jiga--> hfCfe 
t,>rS4>fi5ife^jSif©g|5^J©i^€:,'iSt^-C* ^J; ^K, 
8M'Dj^.»*s*9jLJ&t»«fflt?«;it 2 otc^SH-r 5 C <!: i W 

set?*?.. m«. 09 (b) ccij^■r«ji©*^^•-■c 

». |-iE2 4*sia:t:t6n/cS|5^«:SiJft©*-'-<-2 0 
BiUr. *(*2 0A*>6^l8l/-C«fiSl/ft:i©-C* 

■5. Sfc. 09 (c) ^C^S•r^j»©*^^*-■C». jJiXh 
M2 4*S|9:Wf.n?cS|5^irtS|5©MM I CCCSst[6j-r.SS|J 
iJ*m©*'''«-2 ODiUT. *{*2 0C*6»SIU 
■C«r£0/c«)©-C*4o H)-^. frj^©J:^Cc. fn-i~2 
0(S-(*-r}R)iS-rSCi*iS*LU*s> 2 04S 

:^ 2 flK^Sl L/ r<«fiS-r ^. J: ^ k: Lr *>t!£*{cit-4«iK 

Cti«rS;£-r-5*)©-C»!5:l». 
(0025]ai0(a). (b) «*:BH3©2 'JjgJL 
h2tc*sl:f^)«jgif3 1> ->3-hj82 1. 

:J-7?(t2 2 i;nx h y T'iKgS/aiSfigfEgsSig 

5o®tg®>&^-r*>©T?*s. ^mt-7AiPuxvv -J 
vumzt^hmk'^^ i cc^«^t-«.i^3- ha5©^ifi! 

i^fcfc*. sista 1 so'->3 - mz i ©KffijfJt';*' 

tt. ^iSt3 1 SU't's- hjfl2 1 «:ft^?L«Cj^(iEl/-C 

/c. »i«2«3 lRCK->3- h^2 lift^JLtcTSi, 
ftS|5A«RK:«:Sc4«:J:0. ^S©0^©|Sl±*@-SC 

[0026]-:^. tl£3S©^!Sti4«e<!:l5l14ee?r??^fc 
fe. *^?«-C«> «jS^t3 l&0'->3--hii2 lews 
Jgtt%fi#:mS)42. 7mm±0. 
1. 27mm+0. 1 mmi U, EgPB©R5IIS©*S?: 
0. Smmilyfc. '^-Xi/f -i'3 0©il<X I- 
3 6©Sffi«:*A-2 0©j|<X h^2 44ffi«S-B-. C 

©yjsg-r. {'□x h •;; 7-|gK4 3%(i^riSjS'S 
3 1 rtJcSIUif Sv-f i/ox h >; •:fim/mm:m\gk 

«fi5 0*e>. !J«X hS2 4«:89!W6tv/ci^3-h?t2 
l©JS»*r©ffiBI*l~l. 2mmK:j^fiJL/c. 



# 

(5) maZOO 1-1113 10 

8 

[0027] ^Cte. ±gE5 'm3.=.v K©^ji-e«, S 
^3> a<&S4. 3o©tii}ig5. 7. 8. ri^T-t 

! C42K:ffl*jiStir*J»). ^tt7<i©MMI C4 2 

3!iJ'<-X-> + -'>3 0©±«:||g§nri»/i:J!»i. 
3. a^g4. 3o©ti$BS5. 7. 8. 7>f-:»-^^ffl 
SK 6 . SCK 5 +1^ 9 ©«fi6©«o*>* 1 o©MM I C 
K:Si&rKffl.^jAt?CiK:J:i3. MMIC42©»* 

jge-r J: ^ ccor 4>at»fc©rab«.. 
10 [oo2 8]ti±. ^m^.^vv^-^is^mmim 

[0029] 

^•9 h©«3i(CJ:titf. ®jg1&i>-i'3- t-«?:ftA?L 
{CJ^^b/cCiKiO. I^S©fi«tt«:[Sl±3^*C4 

[09©ia#>'^a$i^] 

20 [01] *li?§© 5 'J jgrt- K *fi|A/c U - i^Slfi© 

[02] *|6W©5 yftoL::.'^ H 47 >f^:f-«:|XOffW 
[03] 02©5 yj^JL-"^ h*>6*-'<-«:K*)J1-l/ft: 
[04] 03©5 Uiga---* h©--^-X'>f — >*>?.M 

[05] 04©-<-x->+-i/«:mmfi-^©j!ttaiiS8«: 

30 ibi, 

[06] T>7^i-«:SMIilSSSfi?rB!(»5m^yc'<-Xi/ 
+ i/4H«-rS«^«:^f ifl3rm0-C**, 
[07] (a) l3:02«:S^l,/c*^'«-©affi(BI©«^* 

^i^-r$4«0 . ( b ) \tmmmxs>h . 

[08] «tR[51K%aXOm:fA:-<-Xt/+-'>K:^|0| 

'J 7mifi^©im*n^-r8P»»TM0-c* 

[09] (a) «*-'<-©^®0, (b)tt*-''5-©^ 
M0, ( c ) «*v<-©iiiS0-c**, 
40 [010] (a) «*I6?8©S 'Jjj^a-^r hJcteWSS? 

»i»a«iscxi^3- h»©Bfii}g«4iR-r8iwig-c* 

So 

1 •••fi#«iffl8l5 

2 "S hSP 

3 •••JSMS 
4-ilfgS 

50 5. 7, 8-lti|ig 



6- 
9 

1 0 
20 

2 1 
22 
23 
24 
28 



Va- his 



(6) 



* 30 
3 1 
34 
36 
40 
42 
43 
50 
100 



2 001-111310 
10 



MMIC 



[gin 




[@2] [@3] 





(7) 0 0 1-1 1 1 3 1 0 





(8) 



!^i§2 0 0 1- 1 1 1 3 1 0 



[139] 



[191 0} 
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(57) [Abstract] 

[Technical problem] Components mark are reduced in the structure of a 
millimeter wave unit, and it enables it to realize improvement in the 
property of the equipment by low-cost-izing and improvement in assembly 
nature. 

[Means for Solution] A frequency modulation signal is transmitted, the 
signal which has reflected and returned with the object is received and 
the swelling section 23 and the postlid 24 are formed in the covering 20 
of the millimeter wave unit in the radar installation which measures the 
distance from the beat signal which mixed with the sending signal and 
was acquired to an object. The cut-off slot 22 is formed in the swelling 
section 23, and the microstrip line in which this was prepared by MMIC 
on an internal base chassis is made to counter. Moreover, the short slot 
21 which is open for free passage into the cut-off slot 22 is 
established in the postlid 24. The configuration of the short slot 21 is 
made in agreement with the waveguide formed in the base chassis, and the 
short section is formed when covering 20 is attached in a base chassis. 
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CLAIMS 



[Claim(s)] 

[Claim 1] Structure of the millimeter wave unit characterized by forming 
in an angle round hole the waveguide for transmission and reception of 
the RF electrical signal generated in the electrical circuit section. 
[Claim 2] Structure of the millimeter wave unit characterized by forming 
in an angle round hole the short slot of the short section of the 
waveguide for transmission and reception of the RF electrical signal 
generated in the electrical circuit section. 




[Claim 3] Structure of the millimeter wave unit according to claim 1 or 
2 characterized by having set distance between opposite walls with said 
shorter angle round hole to 1. 27ram**0. 1mm, and setting distance between 
opposite walls of the longer one to 2. 7mm**0. 1mm. 
[Claim 4] Structure of the millimeter wave unit according to claim 2 
characterized by having set distance between opposite walls with said 
shorter angle round hole to 1. 27mm**0. Imra, having set distance between 
opposite walls of the longer one to 2. 7mm**0. 1mm, and setting distance 
of the pars basilaris ossis occipitalis of said short slot, and a 
microstrip line to 1-1. 2mm. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] 

[Field of the Invention] Especially this invention relates to the 
structure of the millimeter wave unit in the radar installation which 
measures distance with the object preceded by being carried in a car etc. 
about the structure of a millimeter wave unit. 
[0002] 

[Description of the Prior Art] In recent years, the accident by the 
collision of an automobile etc. is also in the inclination which 
increases every year with buildup of the possession number of an 
automobile. To the transit in the highway it runs at fixed high speed 
especially in many cases, operation becomes monotonous and attentiveness 
tends to become diffuse, and when the car which is preceded in such a 
case slams the brake or it is overdue to notice to have stopped at delay, 
it may become a big collision. The radar installation which carries out 
the firm measurement of the distance of a question with the automobile 



to precede under such a situation, and prevents a collision beforehand, 
****(ing) the travel speed of an automobile automatically [ when the 
reduction degree of this distance is large ], or applying brakes to an 
automobile is in a practical use phase. 

[0003] Generally there are methods, such as a FMCW (frequency modulation 
continuous wave) radar and a pulse drive radar, in such a radar 
installation. In this, the **-SUBANDO signal of a chopping sea is added 
to the voltage controlled oscillator (VCO) for transmission with a FMCW 
radar installation. Only by adding a part of RF signal acquired from VCO 
to the receiving mixer with which it branches and the input signal of a 
receiving antenna is supplied, while receiving the signal- which 
performed frequency modulation, transmitted from the transmitting 
antenna, and was applied and reflected in the target body The signal 
according to the distance and relative velocity from a target body is 
acquired as a beat signal, and relative velocity and distance with a 
target body can be measured. Therefore, especially as for the FMCW radar 
installation, the application examination to the radar installation for 
automobiles with which a miniaturization and low cost-ization are 
demanded is active. 

[0004] In an old FWCM radar installation, the antenna for transmission 
and a receiving dish are required, equipment was enlarged, and while 
saying that cost became high, there was ****. Then, the FMCW radar 
installation in which a miniaturization and low-cost-izing of equipment 
are possible is proposed by transmitting a frequency modulation signal, 
receiving the signal reflected by the target body, and transmitting from 
the beat signal which mixed with the sending signal and was acquired and 
receiving by time sharing using a single antenna in the FMCM radar 
installation which obtains the distance and relative velocity of a 
target body (refer to JP, 9-243738, A) . 
[0005] 

[Problem (s) to be Solved by the Invention] However, also in the FMCW 
radar installation with which the above transceiver antennas were 
communalized, the RF signal (millimeter wave) from VCO was added to the 
transmitting antenna, and in the unit (it is henceforth called a 
millimeter wave unit) equipped with the transceiver circuit equipped 
with the receiving mixer which mixes the input signal from a receiving 
antenna, and a part of millimeter wave obtained from VCO, while it was 
as follows, there was 

[0006] (1) Since the waveguide dimension of the short section changed 
into a waveguide way from a microstrip line was decided by the 
specification doubled with the waveguide engine performance, the 



waveguide configuration was a rectangle and unsuitable for mass 
production. 

[0007] Then, this invention aims to let a waveguide configuration offer 
the structure of the millimeter wave unit which can cancel a point 
unsuitable for mass production about a rectangle. 
[0008] 

[Means for Solving the Problem] This invention is characterized by 
forming in an angle round hole the waveguide for transmission and 
reception of the RF electrical signal generated in the electrical 
circuit section. Moreover, this invention is characterized by forming in 
an angle round hole the short slot of the short section of the waveguide 
for transmission and reception of the RF electrical signal generated in 
the electrical circuit section. Moreover, this invention is 
characterized by having set distance between opposite walls with said 
shorter angle round hole to 1. 27mm**0. 1mm, and setting distance between 
opposite walls of the longer one to 2. 7mm**0. 1mm. Moreover, this 
invention is characterized by having set distance between opposite walls 
with said shorter angle round hole to 1. 27mm**0. 1mm, having set distance 
between opposite walls of the longer one to 2. 7mm**0. Iram, and setting 
distance of the pars basilaris ossis occipitalis of said short slot, and 
a microstrip line to 1-1. 2mm. 
[0009] 

[Embodiment of the Invention] The structure of the millimeter wave unit 
which applies this invention using an accompanying drawing below is 
explained to a detail. Drawing 1 is the block diagram showing the radar 
installation 100 whole configuration equipped with the millimeter wave 
unit 2. The signal-processing section 1, the millimeter wave unit 2, and 
the antenna 10 are formed in the radar installation 100. The 
microcomputer (microcomputer) 11, DSP (digital signal processor) 12, the 
analog circuit 13 equipped with transmission and the reception-control 
circuit 14, and the receiving circuit 15, and the power source 16 are 
built in the signal-processing section 1. Moreover, an oscillator 3, the 
amplifier 5, 7, and 8 of 4 or 3 multipliers, the antenna common circuit 
6, and the mixer 9 are built in the millimeter wave unit 2 connected to 
the signal-processing section 1 with a flat cable 17. This millimeter 
wave unit 2 is usually stored in covering, and is attached in the 
antenna 10. The power source 16 of the signal-processing section 1 is 
supplied also to the millimeter wave unit 2 through a flat cable 17. 
[0010] Here, actuation of the radar installation 100 constituted as 
mentioned above is explained. In a radar installation 100, it 
dichotomizes, after multiplying of the RF electrical signal generated 




with the oscillator 3 in the millimeter wave unit 2 is carried out with 
a multiplier 4, and one of these is supplied to an antenna 10 through 
the amplifier 5 tied in the microstrip line, and the antenna common 
circuit 6. The microstrip line / waveguide conversion substrate is 
connected to the antenna common circuit 6, and a RF electrical signal is 
emitted through an antenna. At this time, the antenna common circuit 6 
has connected with amplifier 5 with the transmitting switch signal from 
transmission and the reception-control circuit 14. After radiation of 
the microwave from an antenna is completed, connection with the 
amplifier 5 of the antenna common circuit 6 is turned off by the 
transmitting switch signal, and the antenna common circuit 6 is instead 
connected to an amplifier 7 by the reception switch signal from 
transmission and the reception-control circuit 14. Consequently, if the 
microwave which has reflected and returned by the target body is 
received by the antenna 10, a received wave will be supplied to a mixer 
8 through the antenna common circuit 6 and amplifier 7 and 8. Since the 
direct input of the high frequency signal is carried out to the mixer 8 
from the multiplier 8, the signal according to the distance and relative 
velocity from a target body is acquired as a beat signal. This beat 
signal is sent to DSP12 through the receiving circuit 15 of the signal- 
processing section 1, and relative velocity and distance with a target 
body are measured from this signal with a microcomputer 11. 
[0011] For example, when this radar installation 100 is carried in an 
automobile, the data from the signal-processing section 1 are connected 
to the engine control system or the brake operating unit (not shown 
[ both ]). In this case, the data measured with the microcomputer 11 of 
the signal-processing section 1 are the distance and relative velocity 
with an automobile to precede. And when it is shown that the data 
measured with the microcomputer 11 have a large relative velocity, and 
distance is small, it carries out that an engine control system performs 
an engine engine speed, and lowering and a brake operating unit perform i 
braking etc. with the data from the signal-processing section 1, and the 
collision of the automobile equipped with this radar installation 100 
and the automobile to precede is prevented. 

[0012] Drawing 2 is the perspective view showing the condition of having 
attached the millimeter wave unit 2 in the antenna 10. The antenna 10 is 
carrying out plate-like [ bigger ] than the millimeter wave unit 2. The 
millimeter wave unit 2 is contained in covering 20, and the base chassis 
30 and the electrical circuit substrate 40 are in this covering 20. The 
flat cable 17 shown in drawing 1 is connected to the connector 41 
attached on the electrical circuit substrate 40 through the opening 27 



prepared in covering 20. Covering 20 is ****ed and is attached in **- 
SUSHASHI 30 by 29 by three places. 26 is notching for being prepared 
into covering 20, eating and taking out a part of - SUSHASHI 30 to the 
exterior of covering 20. Moreover, 28 is a crevice, is located in the 
rear-face side of the swelling section (after-mentioned) which projects 
in the inner surface side of covering 20, and reduces the weight of 
covering 20. 

[0013] Drawing 3 shows the condition of having ****ed from the covering 
20 of the millimeter wave unit 2 shown in drawing 2 , having removed 29, 
and having removed covering 20. The screw-thread hole of the screw 
thread 29 which 39 removed in drawing 3 is shown. Inside covering 20, a 
stop is ****ed and carried out to an antenna 10, it eats, and there is - 
SUSHASHI 30, the electrical circuit substrate 40 ****s to this **- 
SUSHASHI 30, and the stop is ****ed and carried out to it by 48. 
Moreover, the oscillator 3 explained by drawing 1 , the amplifier 5, 7, 
and 8 of 4 or 3 multipliers, the antenna common circuit 6, and the mixer 
9 are mounted on **-SUSHASHI 30. The amplifier 5, 7, and 8 of 4 or 3 
multipliers, the antenna common circuit 6, and the actuation circuit of 
a mixer 9 are established in the electrical circuit substrate 40. And 
the raicrostrip line / waveguide conversion substrate 50 is connected to 
the antenna common circuit 6, and the point laps with the waveguide 31 
formed in **-SUSHASHI 30. 

[0014] Drawing 4 shows the condition of having ****ed from the base 
chassis 30 of the millimeter wave unit 2 shown in drawing 3 , having 
removed 48, and having removed the electrical circuit substrate 40. The 
screw-thread hole of the screw thread 48 which 38 removed in drawing 4 
is shown. In this example, the level difference section 34 is formed in 
the periphery section of **-SUSHASHI 30, and after the electrical 
circuit substrate 40 is laid in this level difference section 34, it is 
attached in **-SUSHASHI 30 with four screw threads 48. 
[0015] Drawing 5 shows the condition of attaching the oscillator 3 which 
was described and was explained to - SUSHASHI 30 by drawing 4 , the 
amplifier 5, 7, and 8 of 4 or 3 multipliers, the antenna common circuit 
6, and the integrated circuit (MMIC: monolithic micro WEPU IC) 42 that 
contains the function of a mixer 9, drawing 4 . On the base chassis 30, 
six MMIC receipt holes 32 for containing the oscillator IC mounting hole 
33 in which an oscillator 3 is attached, the amplifier 5, 7, and 8 of 4 
or 3 multipliers, the antenna common circuit 6, and MMIC42 equipped with 
the function of a mixer 9 are formed. Here, a sign 38 is a screw-thread 
hole with which the screw thread 48 (refer to drawing 3 ) for fixing the 
electrical circuit substrate 40 on **-SUSHASHI 30 is attached, and a 



sign 39 is a screw-thread hole with which the screw thread 29 (refer to 
drawing 2 ) for fixing covering 20 to the base chassis 30 is attached. 
Moreover, it states the oscillator IC mounting hole 33 side, the support 
saddle 35 as the 2nd antenna mounting section for floating and attaching 
in the edge of - SUSHASHI 30 from the antenna 10 in which **-SUSHASHI 30 
was shown by drawing 4 is formed, and the post 36 as the 1st antenna 
mounting section in which ****** 31 was formed is formed in the other 
end side. In addition, it ****s and a hole 37 is a thing for [ which 
attaches **-SUSHASHI 30 in an antenna 10 (refer to drawing 4 ) ] having 
been prepared in the support saddle 35 and the post 36. And a microstrip 
line / waveguide conversion substrate 50 is attached in **-SUSHASHI 30, 
and is connected to the antenna common circuit 6 so that the head may 
lap in the waveguide 31 formed in the post 36. 

[0016] Drawing 6 shows signs that attach and eat the electrical circuit 
substrate 40 and - SUSHASHI 30 is fixed to an antenna 10. First, an 
oscillator 3, the amplifier 5, 7, and 8 of 4 or 3 multipliers, the 
antenna common circuit 6, and a mixer 9 are attached, and it eats, and 
is fixed by the electrical circuit substrate's 40 ****ing in the level 
difference section 34 around - SUSHASHI 30, ****ing 48 in it, and 
stuffing a hole 38 at it. In this condition, the front face of the 
electrical circuit substrate 40, a multiplier 4, amplifier 5, 7, and 8 
and the antenna common circuit 6, and the front face of a mixer 9 serve 
as abbreviation flush. Subsequently, **-SUSHASHI 30 is fixed to an 
antenna 10 by ****ing to the screw-thread hole 37 of the support saddle 
35 of **-SUSHASHI 30, and post 36 from an antenna 10 side, and thrusting 
18 into it. This condition is in the condition shown in drawing 3 . If 
covering 20 is attached in this, it will be in the condition which 
showed in drawing 2 . 

[0017] thus, the millimeter wave unit 2 — the electrical circuit 
substrate 40, **-SUSHASHI 30, and covering 20 ~ and It consists of 
antennas 10 and the electrical circuit substrate 40 can be attached 
around **-SUSHASHI 30. The waveguide 31 is formed while the oscillator 3 
contained by MMIC42, a multiplier 4, amplifier 5, 7, and 8, the antenna 
common circuit 6, a mixer 9, and the microstrip line / waveguide 
conversion substrate 50 are mounted in **-SUSHASHI 30. And since this 
**-SUSHASHI 30 can be attached in an antenna 10 by three places of a 
support saddle 35 and a post, it can reduce components mark, its 
attachment nature improves, and its assembly precision improves. 
Consequently, since the property of the millimeter wave unit 2 was 
stabilized and the waveguide 31 was further formed in **-SUSHASHI 30 in 
one, a signal loss can low-**. 



[0018] Drawing 7 (a) and (b) are the perspective views and bottom views 
showing the configuration by the side of the rear face of the covering 
20 shown in drawing 2 , The swelling section 23 is formed in the inner 
surface of the covering 20 of the part which counters drawing 3 , the 
oscillator 3 which explained and ate by 4 and 6 and was mounted on - 
SUSHASHI 30, the amplifiers 5, 7, and 8 of 4 or 3 multipliers, the 
antenna common circuit 6, and a mixer 9. Moreover, when covering 20 is 
attached in **-SUSHASHI 30, the post lid 24 stuck to the top face of post 
36 is formed in the inner surface of the covering 20 of the part which 
counters the post 36 equipped with the waveguide 31 formed in **- 
SUSHASHI 30. The height from the inner surface of the covering 20 of the 
postlid 24 is high slightly rather than the height from the inner 
surface of the covering 20 of the top face of the swelling section 23. 
25 is a boss and screw-thread hole 29A for ****ing and inserting in 29 
explained by drawing 2 is prepared. Moreover, 26 is notching and 27 is 
opening, and as drawing 2 explained, it is for pulling out the base 
chassis 30 and a flat cable 17 to the exterior of covering 20, 
respectively. 

[0019] The swelling section 23 projects from the rear face of covering 
20 in the shape of an abbreviation rectangular parallelepiped, and the 
cut-off slot 22 is established in the top face. This cut-off slot 22 is 
formed so that it may lap on the microstrip line 43 shown in drawing 3 , 
drawing 6 , etc. The short slot 21 put on the waveguide 31 formed in **- 
SUSHASHI 30 other than screw-thread hole 29A on which it ****s and 29 is 
screwed shown in the postlid 24 at drawing 2 on the other hand is formed. 
And one of the cut-off slots 22 is open for free passage into this short 
slot 21. 

[0020] Drawing 8 attaches and eats MMIC42, carries the electrical 
circuit substrate 40 in - SUSHASHI 30, and shows the condition near the 
microstrip line 43 in the condition of having put the covering 20 
explained by drawing 7 on this. The electrical circuit substrate 40 is 
attached in the level difference section 34 of the base chassis 30. 
Moreover, **-SUPURETO 42B of the product [ MMIC /42 ] made from the 
ceramic is attached in **-SUSHASHI 30 through electroconductive glue 19, 
and MMIC42 is located in the receipt hole 32 of **-SUSHASHI 30. Wiring 
of MMIC42 is exposed on **-SUPURETO 42B. Here, only the main microstrip 
lines 43 where the millimeter wave mentioned later flows, exaggerate, and 
are drawn. Moreover, it is described as the circuit on the electrical 
circuit substrate 40 MMIC42, and the microstrip line on - SUPURETO 42B 
is connected with the golden wire 45, and the grand circuit of the 
electrical circuit substrate 40 is connected to the level difference 



section 34 of the base chassis 30 through SURUHORU 49 and 
electroconductive glue 19 through electroconductive glue 19. 
[0021] Thus, if the electrical circuit substrate 40 and MMIC42 are 
attached, and eat, and covering 30 is attached in - SUSHASHI 30 as shown 
in drawing 2 , the cut-off slot 22 established in the top face of the 
swelling section 23 will be in the condition of having lapped on the 
microstrip line 43 where the millimeter wave which stated MMIC42 and was 
prepared on - SUPURETO 42B flows. In this condition, the distance HI of 
the question of the top face of the swelling section 23 and base-plate 
42B of MMIC42 is 200betam grade, and does not almost have ****. Moreover, 
the depth H2 of the cut-off slot 22 is about 1mm. It is hard coming to 
win popularity the effect of the mutual intervention of the millimeter 
wave which flows the microstrip line 43 which the cut-off slot 22 became 
a false waveguide, and was contained by the adjoining cut-off slot 22 in 
this condition. This is because the electric shielding wall by the 
thickness of the swelling section 23 exists between two microstrip lines 
43. According to the experiment, compared with the case where there is 
no electric shielding wall, about -lOdB of mutual interventions of a 
millimeter wave band is improvable with existence of this electric 
shielding wall. 

[0022] Consequently, since the millimeter wave which flows the 
microstrip line 43 prepared on base-plate 428 of adjoining MMIC42 stops 
being influenced of a mutual intervention easily, where it made MMIC42 
adjoin and two pieces are put in order, it can mount on the base chassis 
30. That is, two adjoining microstrip lines 43 can be arranged on the 
same flat surface. 

[0023] Drawing 9 (a) is the top view of the covering 20 explained by 
drawing 7 , and covering 20 is formed in one. On the other hand, 
covering of the conventional millimeter wave unit was prepared with 
another object, in order that wrap covering might adjust wrap covering 
and an integrated-circuit part for the circuit board section and might 
adjust each part for wrap covering and the short section of a waveguide 
to the unit having **-SUSHASHI, the circuit board, and a waveguide 
independently, there were many components mark, and its cost was 
[ assembly nature is bad and ] high. Therefore, cutback of components 
mark, cutback of conclusion members, and stabilization of the property 
of the millimeter wave unit 2 can be attained by constituting covering 
20 from one altogether in this way. 

[0024] It is also possible to divide into a maximum of two on the other 
hand in the range whose components mark do not increase covering 20 so 
that only the part of the most important waveguide can be checked in a 




millimeter wave unit. For example, as covering 20B of another object, it 
dissociates from body 20A and the part in which the postlid 24 was 
formed consists of coverings of the structure shown in drawing 9 (b). 
Moreover, as covering 20D of another object, it dissociates from body 
20C and the part in which the postlid 24 was formed, and the part which 
counters internal MMIC consist of coverings of the structure shown in 
drawing 9 (c). That is, as mentioned above, although forming by one is 
desirable as for covering 20, if it compares with the former even if it 
divides covering 20 into a maximum of two pieces and constitutes it, it 
will be effective and this will not be denied. 

[0025] Drawing 10 (a) and (b) show the structure of the waveguide 31 in 
the millimeter wave unit 2 of this invention, the short slot 21, the 
cut-off slot 22, and the microstrip line / waveguide conversion 
substrate 50. Since the dimension of the waveguide 31 of the short 
section changed into a waveguide 31 from a microstrip line 43 was 
decided by the specification doubled with the waveguide engine 
performance, the cross-section configuration of a waveguide 31 and the 
short slot 21 was a rectangle, and conventionally unsuitable for mass 
production. So, in this invention, while forming the waveguide 31 and 
the short slot 21 in angle 9 hole and improving mass production nature, 
the waveguide engine performance was made the same as the former. When 
the waveguide 31 and the short slot 21 were made into the angle round 
hole, and a corner was set to R, improvement in the life of metal mold 
was able to be aimed at. 

[0026] On the other hand, in order to obtain the conventional waveguide 
engine performance and homogeneous ability, in this invention, 
2. 7mm**0. 1mm and the direction of a short hand were set [ the cross- 
section configuration of a waveguide 31 and the short slot 21 ] to 
1. 27mm**0. 1mm for the longitudinal direction, and the radius of the 
radii of four corners was set to 0.5mm. Furthermore, the postlid 24 of 
covering 20 was stuck to the top face of the post 36 of the base chassis 
30, and the distance from the microstrip line / waveguide conversion 
substrate 50 which is equipped with a microstrip line 43 and projects in 
a waveguide 31 in this condition to the pars basilaris ossis occipitalis 
of the short slot 21 established in the postlid 24 was formed in 1-1. 2mm. 
[0027] In addition, although an oscillator 3, the amplifier 5, 7, and 8 
of 4 or 3 multipliers, the antenna common circuit 6, and the mixer 9 are 
built into every one MMIC42, respectively and a total of seven MMIC (s) 42 
were mounted on the base chassis 30 with the structure of the above- 
mentioned millimeter wave unit boiling collectively and including some 
of functions of an oscillator 3, the amplifier 5, 7, and 8 of 4 or 3 



multipliers, the antenna common circuit 6, and a mixer 9 in one MMIC — 

the number of MMIC42 — ****** — it is good even if like. 

[0028] As mentioned above, although the radar installation for **** 

automobile loading was explained in the millimeter wave unit, this 

invention is effectively applicable about other applications other than 

an automobile. 

[0029] 

[Effect of the Invention] As explained above, according to the structure 
of the millimeter wave unit of this invention, the mass production 
nature of equipment can be raised by having formed the waveguide and the 
short slot in the angle round hole. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing l] It is the block diagram showing the radar installation whole 
configuration equipped with the millimeter wave unit of this invention. 
[Drawing 2] It is the perspective view showing the condition of having 
attached the millimeter wave unit of this invention in the antenna. 
[Drawing 3] It is the perspective view showing the condition of having 
removed covering from the millimeter wave unit of drawing 2 . 
[Drawing 4] It is the perspective view showing the condition of having 
removed the electrical circuit substrate from the base chassis of the 
millimeter wave unit of drawing 3 . 

[Drawing 5] Drawing 4 It is the assembly perspective view showing the 
condition of attaching the integrated circuit which states and contains 
the processing circuit of an electrical signal in - SUSHASHI. 
[Drawing 6] It is the assembly perspective view showing signs that the 
base chassis which attached the electrical circuit substrate is fixed at 




an antenna. 

[Drawing 7] The perspective view showing the configuration by the side 
of the rear face of covering which showed (a) to drawing 2 , and (b) are 
these bottom views. 

[Drawing 8] It is the fragmentary sectional view showing the condition 
near [ in the condition of having attached and eaten the integrated 
circuit, having carried the electrical circuit substrate in - SUSHASHI, 
and having put covering ] the raicrostrip line. 

[Drawing 9] (a) is [ the top view of covering and (c of the top view of 
covering and (b)) ] the top views of covering. 

[Drawing 10] The fragmentary sectional view showing the structure of a 
waveguide [ in / in (a) / the millimeter wave unit of this invention ], 
a short slot, a cut-off slot, and a microstrip line / waveguide 
conversion substrate and (b) are the explanatory views showing the - 
cross-section configuration of a waveguide and a short slot. 
[Description of Notations] 

1 — Signal-processing section 

2 — Millimeter wave unit section 

3 — Oscillator 

4 — Multiplier 

5, 7, 8 — Amplifier 

6 — Antenna common circuit 

9 — Mixer 

10 — Antenna section 

20 — Covering 

21 ~ Short slot 

22 ~ Cut-off slot 

23 — Swelling section 

24 — Post lid 
28 — Crevice 

30 ~ **-SUSHASHI 

31 — Waveguide 

34 — Level difference section 
36 ~ Post 

40 — Electrical circuit substrate 

42 ~ MMIC 

43 — Microstrip line 

50 — A microstrip line / waveguide conversion substrate 
100 — Radar installation 
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* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may 
not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Drawing 6] 




[Drawing 8] 




[Drawing 10] 




[Translation done. ] 



